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1
BALL SCREW CENTERING DEVICES FOR
INJECTION MOLDING APPARATUSES

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of co-pending U.S.
Provisional Patent Application No. 63/220,032, filed Jul. 9,
2021, for “Ball Screw Centering Device,” which is hereby
incorporated by reference in its entirety including the draw-
ings.

TECHNICAL FIELD

The present specification generally relates to injection
molding systems and, more specifically, centering devices
for injection molding stack molds.

BACKGROUND

In the injection molding field, it is desirable to form parts
at high volume in the shortest amount of time. One of the
ways to increase volume is to develop mold tools that have
many forming cavities, thereby allowing several parts to be
formed simultaneously during a single mold cycle. In
response to this need, a certain type of mold, commonly
referred to as a stack mold, has been developed where there
are several mold blocks, sometimes referred to as “stacks”,
that provide forming cavities on two different sides of a
mold tool. During production, the mold blocks will pull
apart to be positioned in an open position so as to expose the
forming cavities so that finished products can be removed
from the mold blocks. The mold blocks then slide back to a
closed position to start a new injection molding cycle to
form new parts.

The movement of the mold blocks between the open
position and the closed position is typically accomplished
using toggle arms, rack and pinion gears, or worm gear
systems. However, these systems can be complex and
require custom formed parts. Additionally, the movement of
these systems can be cumbersome due to the amount of
weight being moved. It is desirable to provide a simpler
system that can be easily customized for molds of different
sizes. It is also desirable to create a system that provides
more precise movements and has reduced friction so that the
movement of the mold components is more fluid and less
cumbersome.

SUMMARY

In one embodiment, an injection molding apparatus
includes: a stack mold tool including: a stationary mold
block; a center mold block movable between an open
position and a closed position relative to the stationary mold
block; and a distal mold block movable between an open
position and a closed position relative to the center mold
block; and a ball screw centering device including: a center
bearing housing connected to the center mold block; a
rotatable shaft extending through a channel of the center
bearing housing and rotatably mounted to the center bearing
housing, the rotatable shaft having a first side ball track and
a second side ball track; a first nut coupled to the stationary
mold block, the first nut including a track portion cooper-
ating with the first side ball track to define a passage for a
first set of ball bearings to traverse; and a second nut coupled
to the distal mold block, the second nut including a track
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portion cooperating with the second side ball track to define
a passage for a second set of ball bearings to traverse.

In another embodiment, a ball screw centering device
includes: a center bearing housing to be connected to a
center mold block; a rotatable shaft extending through a
channel of the center bearing housing and rotatably mounted
to the center bearing housing, the rotatable shaft having a
first side ball track and a second side ball track; a first nut to
be coupled to the stationary mold block, the first nut
including a track portion cooperating with the first side ball
track to define a passage for a first set of ball bearings to
traverse; and a second nut to be coupled to the distal mold
block, the first nut including a track portion cooperating with
the second side ball track to define a passage for a second set
of ball bearings to traverse.

In yet another embodiment, a method includes: translating
a distal mold block of a stack mold tool in a first longitudinal
direction to rotate a rotatable shaft of a ball screw centering
device coupled to the stack mold tool in a first rotation
direction, wherein: a first nut housing of the ball screw
centering device is fixed to a stationary mold block of the
stack mold tool; a center bearing housing of the ball screw
centering device is fixed to a center mold block of the stack
mold tool; and a second nut housing of the ball screw
centering device is fixed to the distal mold block of the stack
mold tool.

These and additional features provided by the embodi-
ments described herein will be more fully understood in
view of the following detailed description, in conjunction
with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments set forth in the drawings are illustrative
and exemplary in nature and not intended to limit the subject
matter defined by the claims. The following detailed descrip-
tion of the illustrative embodiments can be understood when
read in conjunction with the following drawings, where like
structure is indicated with like reference numerals and in
which:

FIG. 1 schematically depicts a cross-section elevation
view of injection molding apparatus including a ball screw
centering device and a stack injection molding tool in a
closed position, according to one or more embodiments
shown and described herein;

FIG. 2 schematically depicts a cross-section elevation
view of the injection molding apparatus in an open position,
according to one or more embodiments shown and described
herein;

FIG. 3 schematically depicts an enlarged cross-section
view of a center bearing housing of the ball screw centering
device, according to one or more embodiments shown and
described herein;

FIG. 4 schematically depicts a cross-section elevation
view of a ball nut of the ball screw centering device,
according to one or more embodiments shown and described
herein.

FIG. 5A schematically depicts a side view of a nut
housing of the ball screw centering device, according to one
or more embodiments shown and described herein;

FIG. 5B schematically depicts an end view of the nut
housing of the ball screw centering device, according to one
or more embodiments shown and described herein; and

FIG. 5C schematically depicts a cross-section top view of
the nut housing of the ball screw centering device, according
to one or more embodiments shown and described herein.
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DETAILED DESCRIPTION

Embodiments described herein are directed to an injection
molding apparatus and ball screw centering device for
moving a center mold block relative to a stationary mold
block, and a distal mold block relative to the center mold
block to simultaneously form and remove two injection
molded parts being formed. Various embodiments of the
injection molding apparatus and ball screw centering device
and the operation of the injection molding apparatus and ball
screw centering device are described in more detail herein.
Whenever possible, the same reference numerals will be
used throughout the drawings to refer to the same or like
parts.

Referring now to FIGS. 1 and 2, an injection molding
apparatus 8 is illustrated according to one or more embodi-
ments described herein. The injection molding apparatus 8
may generally include a ball screw centering device 10 and
a stack mold tool 12 positionable between a closed position
(FIG. 1) and an open position (FIG. 2). While the ball screw
centering device 10 is disclosed as being used in combina-
tion with the stack mold tool 12 described herein, it is within
the scope of the present disclosure for the ball screw
centering device 10 to be used in connection with virtually
any other type of mold tool depending on the needs of a
particular operation. Although referred to herein as a ball
screw centering device 10, the ball screw centering device
10 may also be referred to as a timing device for timing the
movement and spacing of a center mold block 16 and a distal
mold block 18, as discussed herein. Also, in normal use, the
stack mold tool 12 may include two ball screw centering
devices 10, one on each side of the stack mold tool 12.
Although the current disclosure describes one ball screw
centering device 10, it should be appreciated that the
description is applicable to both ball screw centering devices
10.

The stack mold tool 12 includes a stationary mold block
14 that does not move, a center mold block 16 that moves
between a closed position (FIG. 1) and an open position
(FIG. 2) relative to the stationary mold block 14, and a distal
mold block 18 that moves between a closed position (FIG.
1) and an open position (FIG. 2) relative to the center mold
block 16. As described in more detail herein, the center mold
block 16 and the distal mold block 18 move in the direction
of arrow A1l when moving from the closed position to the
open position, and in the direction of arrow A2, which is
opposite the direction of arrow Al, when moving from the
open position to the closed position. It should be appreciated
that the directions of arrow A1 and arrow A2 extend parallel
to a longitudinal axis L of the ball screw centering device 10.

The center mold block 16 has at least one injection port
and a pair of first mold halves 16A, 16B used for forming a
portion of a molded part. The first mold halves 16A, 16B of
the center mold block 16 are provided on opposite sides of
the center mold block 16. The stationary mold block 14 and
the distal mold block 18 each has a second mold half 14A,
18A, respectively, that each correspond to a respective one
of the first mold halves 16 A, 16B on the center mold block
16. It should be appreciated that the first mold halves 16 A,
16B of the center mold block 16 form a first half or portion
of the molded part, while the second mold halves 14A, 18A
of the stationary mold block 14 and the distal mold block 18
form a second half or portion of the molded part.

The ball screw centering device 10 includes a center
bearing housing 20 connected to the center mold block 16.
As shown in FIG. 3, the center bearing housing 20 includes
a channel 22 extending through the center bearing housing
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20. A rotatable shaft 24 extends through the channel 22 of
the center bearing housing 20 and defines the longitudinal
axis L of the ball screw centering device 10. The rotatable
shaft 24 has a center flange 26 positioned in the channel 22
of the center bearing housing 20. The center flange 26
extends radially from the rotatable shaft 24 and is positioned
between two roller bearings 28, 28' that abut against an outer
surface 25 of the rotatable shaft 24 adjacent the center flange
26. The center bearing housing 20 may include an opening
to permit the rotatable shaft 24 and the roller bearings 28, 28'
to be inserted into the center bearing housing 20. Specifi-
cally, the center bearing housing 20 may have a cover 29
removably attached to an open end 31 of the center bearing
housing 20 by one or more fasteners 33. Removing the
fasteners 33 and the cover 29 allows for the roller bearings
28, 28' to be inserted into the channel 22 of the center
bearing housing 20 with the center flange 26 of the rotatable
shaft 24 positioned therebetween, and then securing the
roller bearings 28, 28' and the center flange 26 within the
channel 22 of the center bearing housing 20 by securing the
cover 29 against the open end 31 of the center bearing
housing 20 with the fasteners 33.

Referring again to FIGS. 1 and 2, the rotatable shaft 24
includes a first side ball track 30 that is formed within and
extends along the outer surface 25 of the rotatable shaft 24
from adjacent the center flange 26 to a first end 32 of the
rotatable shaft 24. The first side ball track 30 extends across
a portion of the stationary mold block 14. The first side ball
track 30 is defined by a spiral groove 30A extending or
spiraling in a first angular direction with an upper end of the
spiral groove 30A oriented toward the center bearing hous-
ing 20. A second side ball track 34 is formed within an
extends along the outer surface 25 of the rotatable shaft 24
from adjacent the center flange 26 to a second end 36 of the
rotatable shaft 24 opposite the first end 32 of the rotatable
shaft 24. The second side ball track 34 extends across a
portion of the distal mold block 18. The second side ball
track 34 is defined by a spiral groove 34A extending or
spiraling in a second angular direction with an upper end of
the spiral groove 34A oriented toward the center bearing
housing 20 and opposite the first angular direction.

The ball screw centering device 10 further includes a first
nut 39 and a second nut 41. The first nut 39 and the second
nut 41 engage the first side ball track 30 and the second side
ball track 34, respectively. As shown in FIG. 4, the first nut
39 is illustrated. It should be appreciated that the first nut 39
and the second nut 41 are identical to one another, but
oriented in opposite directions along the longitudinal axis L.
and the rotatable shaft 24. Accordingly, the description of the
first nut 39 provided herein is equally applicable to the
second nut 41. The first nut 39 includes a track portion 40
and an extension portion 44 extending from the track portion
40. The extension portion 44 includes a recess 61 formed
therein. In embodiments, the recess 61 extends around an
entire outer circumference 62 of the extension portion 44. In
other embodiments, the recess 61 is formed one or more
points along the outer circumference 62 of the extension
portion. A spiral groove 45 is formed in an interior surface
47 of the track portion 40. The spiral groove 45 corresponds
to the spiral groove 30A of the first side ball track 30. Thus,
the spiral grooves 45 of the first nut 39 cooperate with the
spiral groove 30A the first side ball track 30 to define a
passage through which a first set of ball bearings traverse for
translating the rotatable shaft 24 along the longitudinal axis
L, as discussed in more detail herein. As shown in FIG. 4,
an inlet 49A and an outlet 49B is provided in the spiral
grooves 45 to permit the first set of ball bearings to move
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through the passage. The inlet 49A and the outlet 49B are
interconnected by a first recirculating ball tube 49C and a
second recirculating ball tube 49D. Although not shown, a
second inlet and a second outlet may be provided for
facilitating recirculation and transfer of the first seat of ball
bearings. Similarly, the track portion 40 of the second nut 41
includes a spiral groove that cooperates with the spiral
groove 34A of the second side ball track 34 to define a
passage through which a second set of ball bearings traverse
for translating the rotatable shaft 24 along the longitudinal
axis L. In addition, the second nut 41 similarly includes one
or more inlets, outlets, and recirculating ball tubes for
circulating the second set of ball bearings through the
passage of the second nut.

Referring again to FIGS. 1 and 2, the ball screw centering
device 10 further includes a first nut housing 38 connected
to the stationary mold block 14. The first nut housing 38
includes a passage 37 that the first side ball track 30 extends
through. The ball screw centering device 10 further includes
a second nut housing 42 connected to the distal mold block
18. The second nut housing 42 includes a passage 43 that
second side ball track 34 extends through. As shown, the first
nut 39 partially extends through the passage 37 defined by
the first nut housing 38. Specifically, the first nut 39 is
positioned such that the extension portion 44 of the first nut
39 extends through the passage 37 of the first nut housing 38.
Similarly, the second nut 41 partially extends through the
passage 43 defined by the second nut housing 42. Specifi-
cally, the second nut 41 is positioned such that the extension
portion of the second nut 41 extends through the passage 43
of the second nut housing 42.

In embodiments, a first sleeve 46 is connected to and
extends between the center bearing housing 20 and the first
nut housing 38 to circumscribe an exposed portion of the
first side ball track 30 and the track portion 40 of the first nut
39. The first sleeve 46 is positionable between an unex-
panded position (FIG. 1) and an expanded position (FIG. 2).
In embodiments, a second sleeve 48 is connected to and
extends between the center bearing housing 20 and the
second nut housing 42 to circumscribe an exposed portion of
the second side ball track 34 and the track portion of the
second nut 41. Similar to the first sleeve 46, the second
sleeve 48 is positionable between an unexpanded position
(FIG. 1) and an expanded position (FIG. 2). It should be
appreciated that the first sleeve 46 and the second sleeve 48
are provided to prevent debris from entering the spiral
groove 30A formed in the first side ball track 30 and the
spiral groove of the second side ball track 34, as well as
entering the other components of the ball screw centering
device 10. However, in embodiments, the ball screw cen-
tering device 10 may not include the first sleeve 46 and the
second sleeve 48.

In embodiments, a sleeve retaining member 51 is pro-
vided and extends between the first sleeve 46 and the second
sleeve 48. With more particularity, the sleeve retaining
member 51 includes an arm 51A extending along the lon-
gitudinal axis L, a first clip 51B slidably movable along the
arm 51A along the longitudinal axis [ and a second clip 51C
slidably movable along the arm 51A along the longitudinal
axis L. The arm 51A extends through a retaining body 51D
mounted to the center bearing housing 20 so as to fixedly
space the arm 51A relative to the center bearing housing 20.
The first clip 51B is removably secured to the first sleeve 46,
and the second clip 51C is removably secured to the second
sleeve 48. When secured, the first clip 51B and the second
clip 51C prevent the first sleeve 46 and the second sleeve 48

10

15

20

25

30

35

40

45

50

55

60

65

6

from collapsing onto the rotatable shaft 24 and onto the first
nut 39 and the second nut 41, respectively.

The first end 32 of the rotatable shaft 24 is positioned
through a passage in a first side tube holder 50, which is
connected to the stationary mold block 14 at a distance from
the first nut housing 38. The passage of the first side tube
holder 50 slidably receives a portion of the first side ball
track 30. In addition, a first tube 52 is provided having a first
end 52A connected to an interior surface of the extension
portion 44 of the first nut 39 and extends to an opposite
second end 52B that is connected to the passage of the first
side tube holder 50. The first tube 52 has a hollow passage
that at least partially circumscribes the first side ball track 30
with enough clearance to allow the first side ball track 30 to
move freely in the passage of the first tube 52.

The second end 36 of the rotatable shaft 24 is positioned
through a passage in a second side tube holder 54, which is
connected to the distal mold block 18 at a distance from the
second nut housing 42. The passage of the second side tube
holder 54 slidably receives a portion of the second side ball
track 34. In addition, a second tube 56 is provided having a
first end 56A connected to an interior surface of the exten-
sion portion of the second nut 41 and extends to an opposite
second end 56B that is connected to the passage of the
second side tube holder 54. The second tube 56 has a hollow
passage that at least partially circumscribes the second side
ball track 34 with enough clearance to allow the second side
ball track 34 to move freely in the passage of the second tube
56.

In embodiments, the a first cap 32A is provided at a first
end 24 A of the rotatable shaft 24 proximate the first side tube
holder 50 and a second cap 32B is provided at an opposite
second end 24B of the rotatable shaft 24 proximate the
second side tube holder 54. The first cap 32A and the second
cap 32B prevent the ball bearings from falling out of
engagement with the first side ball track 30 and the second
side ball track 34 of the rotatable shaft 24 during translation
of the rotatable shaft 24 along the longitudinal axis L.

Referring now to FIGS. 5A-5C, details of the first nut
housing 38 are shown. Although only the first nut housing 38
is illustrated and discussed in detail herein, it should be
appreciated that the first nut housing 38 is identical to the
second nut housing 42. Accordingly, the description related
to the first nut housing 38 is equally applicable to the second
nut housing 42. Specifically, the first nut housing 38 clamps
onto the first nut 39 to secure the first nut 39 onto the
stationary mold block 14 using block fasteners 57. Similarly,
the second nut housing 42 clamps onto the second nut 41 to
secure the second nut 41 onto the distal mold block 18 using
block fasteners 57. In addition, as shown in FIGS. 5A and
5C, one or more set screws 60 are provided to extend
through the first nut housing 38 and engage the recess 61
formed in the extension portion 44 of the first nut 39. It
should be appreciated that one or more set screws 60 are also
provided to extend through the second nut housing 42 and
engage a recess formed in the extension portion of the
second nut 41.

Operation of the injection molding apparatus 8 is now
described in more detail with respect to the FIGS. 1 and 2.
As the distal mold block 18 is translated in the direction of
arrow Al (e.g., by a moving platen of an injection molding
machine (not shown) on which the injection molding appa-
ratus 8 is installed), linear translation of the second nut 41
in the direction of arrow Al rotates the rotatable shaft 24 in
a first angular direction. Because the spiral groove 34A and
the spiral groove 30A are oriented in opposite angular
directions, rotation of the rotatable shaft 24 causes the first
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nut 39 to translate in the direction of arrow A2 (i.e., opposite
the direction of arrow A1). However, because the first nut 39
is fixed to a non-movable block (i.e., the stationary mold
block 14) and due to the interaction of the center flange 26
of the shaft 24 with the first nut 39, the center mold block
16 is pushed away (i.e., the center mold block 16 translates
in the direction of arrow A1) from the stationary mold block
14. The separation of the distal mold block 18 from the
center mold block 16, and the center mold block 16 from the
stationary mold block 14 allow for the molded parts to be
removed. Once the molded parts are removed, the ball screw
centering device 10 performs a reverse operation to rotate
the rotatable shaft 24 in a second angular direction, opposite
to that of the first angular direction, and return the distal
mold block 18 to be in contact with the center mold block
16, and the center mold block 16 to be in contact with the
stationary mold block 14.

From the above, it is to be appreciated that defined herein
is an injection molding apparatus and ball screw centering
device for moving a center mold block relative to a station-
ary mold block, and a distal mold block relative to the center
mold block to simultaneously form and remove two injec-
tion molded parts being formed. The ball screw centering
device is coupled to the stationary mold block, center mold
block, and the distal mold block.

While particular embodiments have been illustrated and
described herein, it should be understood that various other
changes and modifications may be made without departing
from the scope of the claimed subject matter. Moreover,
although various aspects of the claimed subject matter have
been described herein, such aspects need not be utilized in
combination. It is therefore intended that the appended
claims cover all such changes and modifications that are
within the scope of the claimed subject matter.

What is claimed is:
1. An injection molding apparatus comprising:
a stack mold tool comprising:

a stationary mold block;

a center mold block movable between an open position
and a closed position relative to the stationary mold
block; and

a distal mold block movable between an open position
and a closed position relative to the center mold
block; and

a ball screw centering device comprising:

a center bearing housing connected to the center mold
block;

a rotatable shaft extending through a channel of the
center bearing housing and rotatably mounted to the
center bearing housing, the rotatable shaft having a
first side ball track and a second side ball track;

a first nut coupled to the stationary mold block, the first
nut including a track portion cooperating with the
first side ball track to define a passage for a first set
of ball bearings to traverse;

a second nut coupled to the distal mold block, the
second nut including a track portion cooperating
with the second side ball track to define a passage for
a second set of ball bearings to traverse;

a first nut housing fixed to the stationary mold block;
and

a first sleeve connected to and extendable between the
center bearing housing and the first nut housing to
circumscribe an exposed portion of the first side ball
track and an exposed portion of the first nut between
the center bearing housing and the first nut housing,
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the first sleeve being positionable between an unex-
panded position and an expanded position.

2. The injection molding apparatus of claim 1, wherein the
rotatable shaft has a center flange positioned in the center
bearing housing.

3. The injection molding apparatus of claim 2, wherein the
first side ball track extends from the center flange and across
a portion of the stationary mold block.

4. The injection molding apparatus of claim 2, wherein the
second side ball track extends from the center flange and
across a portion of the distal mold block.

5. The injection molding apparatus of claim 1, further
comprising:

a second nut housing fixed to the distal mold block, the
second side ball track and an extension portion of the
second nut extending through the second nut housing,
the extension portion of the second nut extending from
the track portion of the second nut,

wherein the first side ball track and an extension portion
of the first nut extend through the first nut housing, and
the extension portion of the first nut extends from the
track portion of the first nut.

6. The injection molding apparatus of claim 5, wherein the

ball screw centering device further comprises:

a first side tube holder connected to the stationary mold
block at a distance from the first nut housing and having
a passage for slidably receiving a first end of the
rotatable shatft;

a first tube having a first end connected to the first nut
housing and extending to an opposite second end of the
first tube that is connected to the first side tube holder,
the first tube having a hollow passage that at least
partially circumscribes the first side ball track;

a second side tube holder connected to the distal mold
block at a distance from the second nut housing and
having a passage for slidably receiving an opposite
second end of the rotatable shatft;

a second tube having a first end connected to the second
nut housing and extending to an opposite second end of
the second tube that is connected to the second side
tube holder, the second tube having a hollow passage
that at least partially circumscribes the second side ball
track.

7. The injection molding apparatus of claim 1, wherein:

the center mold block has a pair first mold halves;
the stationary mold block has a second mold half corre-
sponding to one of the first mold halves of the pair of mold
halves of the center mold block; and

the distal mold block has a second mold half correspond-
ing to the other first mold half of the pair of first mold
halves of the center mold block.

8. The injection molding apparatus of claim 5, further

comprising:

a second sleeve connected to and extending between the
center bearing housing and the second nut housing to
circumscribe an exposed portion of the second side ball
track and an exposed portion of the second nut between
the center bearing housing and the second nut housing,
the second sleeve being positionable between an unex-
panded position and an expanded position.

9. The injection molding apparatus of claim 1, wherein the
first nut and the second nut each includes an inlet and an
outlet with a recirculating ball tube extending between the
inlet and the outlet that transfers a respective one of the first
set of ball bearings and the second set of ball bearings from
the outlet to the inlet as a respective one of the first side ball
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track and the second side ball track move through a respec-
tive one of the first nut and the second nut.

10. The injection molding apparatus of claim 1, wherein
the first side ball track and second side ball track each define
a spiral groove that spirals amount a length of the first side
ball track and a second side ball track, wherein the spiral
groove of the first side ball track spirals in a first direction
and the spiral groove of the second side ball track spirals in
an opposite second direction.

11. A ball screw centering device comprising:

a center bearing housing to be connected to a center mold

block;

arotatable shaft extending through a channel of the center
bearing housing and rotatably mounted to the center
bearing housing, the rotatable shaft having a first side
ball track and a second side ball track;

a first nut to be coupled to a stationary mold block, the
first nut including a track portion cooperating with the
first side ball track to define a passage for a first set of
ball bearings to traverse;

a second nut to be coupled to a distal mold block, the
second nut including a track portion cooperating with
the second side ball track to define a passage for a
second set of ball bearings to traverse;

a first nut housing to be fixed to a stationary mold block;
and

a first sleeve to be connected to and extendable between
the center bearing housing and the first nut housing to
circumscribe an exposed portion of the first side ball
track and an exposed portion of the first nut between the
center bearing housing and the first nut housing, the
first sleeve being positionable between an unexpanded
position and an expanded position.

12. The ball screw centering device of claim 11, wherein
the rotatable shaft has a center flange positioned in the center
bearing housing.

13. The ball screw centering device of claim 12, wherein
the first side ball track extends from the center flange and
across a portion of a stationary mold block.

14. The ball screw centering device of claim 12, wherein
the second side ball track extends from the center flange and
across a portion of the distal mold block.

15. The ball screw centering device of claim 11, further
comprising:

a second nut housing to be fixed to a distal mold block, the
second side ball track and an extension portion of the
second nut extending through the second nut housing,
the extension portion of the second nut extending from
the track portion of the second nut,

wherein the first side ball track and an extension portion
of the first nut extend through the first nut housing, and
the extension portion of the first nut extends from the
track portion of the first nut.

16. The ball screw centering device of claim 15, wherein

the ball screw centering device further comprises:

a first side tube holder to be connected to the stationary
mold block at a distance from the first nut housing and
having a passage for slidably receiving a first end of the
rotatable shaft;

a first tube having a first end connected to the first nut
housing and extending to an opposite second end of the
first tube that is connected to the first side tube holder,
the first tube having a hollow passage that at least
partially circumscribes the first side ball track;
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a second side tube holder to be connected to the distal
mold block at a distance from the second nut housing
and having a passage for slidably receiving an opposite
second end of the rotatable shatft;

a second tube having a first end connected to the second
nut housing and extending to an opposite second end of
the second tube that is connected to the second side
tube holder, the second tube having a hollow passage
that at least partially circumscribes the second side ball
track.

17. The ball screw centering device of claim 15, further

comprising:

a first sleeve connected to and extending between the
center bearing housing and the first nut housing to
circumscribe an exposed portion of the first side ball
track and an exposed portion of the first nut between the
center bearing housing and the first nut housing, the
first sleeve being positionable between an unexpanded
position and an expanded position; and

a second sleeve connected to and extending between the
center bearing housing and the second nut housing to
circumscribe an exposed portion of the second side ball
track and an exposed portion of the second nut between
the center bearing housing and the second nut housing,
the second sleeve being positionable between an unex-
panded position and an expanded position.

18. The ball screw centering device of claim 11, wherein
the first nut and the second nut each includes an inlet and an
outlet with a recirculating ball tube extending between the
inlet and the outlet that transfers a respective one of the first
set of ball bearings and the second set of ball bearings from
the outlet to the inlet as a respective one of the first side ball
track and the second side ball track move through a respec-
tive one of the first nut and the second nut.

19. The ball screw centering device of claim 11, wherein
the first side ball track and second side ball track each define
a spiral groove that spirals amount a length of the first side
ball track and a second side ball track, wherein the spiral
groove of the first side ball track spirals in a first direction
and the spiral groove of the second side ball track spirals in
an opposite second direction.

20. A method comprising:

translating a distal mold block of a stack mold tool in a
first longitudinal direction to rotate a rotatable shaft of
a ball screw centering device coupled to the stack mold
tool in a first rotation direction, wherein:

a first nut housing of the ball screw centering device is
fixed to a stationary mold block of the stack mold tool;

a center bearing housing of the ball screw centering
device is fixed to a center mold block of the stack mold
tool;

a second nut housing of the ball screw centering device is
fixed to the distal mold block of the stack mold tool;
and

a first sleeve is connected to and extendable between the
center bearing housing and the first nut housing to
circumscribe an exposed portion of a first side ball
track and an exposed portion of a first nut between the
center bearing housing and the first nut housing, the
first sleeve being positionable between an unexpanded
position and an expanded position.
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